Trends of invasive serotype 6C pneumococci in Spain: emergence of a new lineage.
To analyse the epidemiology of isolates of serotype 6C among invasive pneumococci isolated from children and adults in Spain between 1997 and 2009, and to characterize serotype 6C clones and macrolide and quinolone resistance mechanisms. Antimicrobial susceptibility was determined following CLSI guidelines. Phenotypic characterization of macrolide-resistant isolates was performed by the double disc diffusion method. Genes associated with resistance to erythromycin and tetracycline were sought by PCR, while quinolone resistance was analysed by restriction fragment length polymorphism of the quinolone resistance-determining region. Isolates were typed by multilocus sequence typing. Seven hundred and eighty-nine of 866 serotype 6A pneumococci collected from 1997 to 2009 were available. Of these, 213 (27.0%) were serotype 6C; 16/163 (9.8%) in the 1997-2001 (pre-PCV7) period, 37/322 (11.5%) in the 2002-05 (early-PCV7) period and 160/381 (42.0%) in the 2006-09 (late-PCV7) period. The overall proportions of serotype 6C increased from 0.1% (pre-PCV7) to 1% (late-PCV7) for paediatric isolates and from 0.3% to 1.7% among adult isolates. A major serotype 6C lineage (ST224/ST1150/ST4821), accounting for 66.7% of the isolates, was identified across the whole period. In the late-PCV7 period the antimicrobial non-susceptibility of serotype 6C increased in association with the emergence of the ST386/ST4310/ST4825 lineage, which carried a Tn6002 transposon [erm(B) and tet(M) genes]. Serotype 6C pneumococci were identified in Spain during the period 1997-2009. The increase in serotype 6C in the late-PCV7 period was associated with the spread of the ST224/ST1150/ST4821 lineage and the emergence of the ST386/ST4310/ST4825 lineage.